



§≥‘π Õ‘Ë¡∑Õß§”1  “¬∑‘æ¬å  ÿ√‚™μ‘1 ·≈– ®‘√“¿√≥å Õπ—πμå™—¬æ—∑∏π“1*
‰¥â√—∫∫∑§«“¡: 15 °ÿ¡¿“æ—π∏å 2561
‰¥â√—∫∫∑§«“¡·°â‰¢: 18 ¡‘∂ÿπ“¬π 2561
¬Õ¡√—∫μ’æ‘¡æå: 20 ¡‘∂ÿπ“¬π 2561
∫∑§—¥¬àÕ
·∫§∑’‡√’¬°√¥·≈§μ‘§ (Lactic acid bacteria; LAB) ∫“ß “¬æ—π∏ÿå¡’§«“¡ “¡“√∂„π°“√º≈‘μ
·∫§‡∑Õ√‘‚Õ´‘π´÷Ëß‡ªìπ “√∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§ ‰¥â·°à Bacillus cereus TISTR
1449, Staphylococcus aureus TISTR 746 ·≈– Escherichia coli TISTR 527 ‰¥â ®÷ß‡ªìπÕ’°Àπ÷Ëß
∑“ß‡≈◊Õ°∑’Ë§«√π”¡“„™âª√–‚¬™πå„π¥â“π°“√∂πÕ¡Õ“À“√ ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ß‰¥â∑”°“√§—¥·¬°·∫§∑’‡√’¬
°√¥·≈§μ‘§®“°Õ“À“√À¡—°æ◊Èπ∫â“π‰∑¬®”π«π 30 μ—«Õ¬à“ß ‚¥¬ “¡“√∂§—¥·¬°·∫§∑’‡√’¬°√¥·≈§μ‘§‰¥â 157
‰Õ‚´‡≈∑ æ√âÕ¡∑—Èß∑”°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë¡’§«“¡ “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§‰¥â¥’∑’Ë ÿ¥‚¥¬«‘∏’
agar well diffusion À≈—ß®“°π—Èπ∑¥ Õ∫ª√– ‘∑∏‘¿“æ„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“¢π¡®’π‡ âπ ¥‚¥¬„™â
§«“¡‡¢â¡¢âπ¢Õß cell-free supernatant (CFS) √âÕ¬≈– 20 „π¢—ÈπμÕπ°“√·™à‡ âπ¢π¡®’π∑’Ë¡’·∫§∑’‡√’¬°àÕ
‚√§º ¡Õ¬Ÿà æ∫«à“·∫§∑’‡√’¬·≈§μ‘§ “¬æ—π∏ÿå LC.13 ¡’§«“¡ “¡“√∂„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“¢π¡®’π‰¥â
π“π°«à“™ÿ¥§«∫§ÿ¡·≈– CFS ®“°·∫§∑’‡√’¬°√¥·≈§μ‘§‰Õ‚´‡≈∑Õ◊Ëπ∑’Ë·¬°‰¥â„π°“√∑¥≈Õßπ’È∂÷ß 24 ™—Ë«‚¡ß
·≈–‡¡◊ËÕ√–∫ÿ§«“¡„°≈â‡§’¬ß¢Õß “¬æ—π∏ÿå‚¥¬°“√«‘‡§√“–Àå≈”¥—∫‡∫ ∫√‘‡«≥ 16S rDNA æ∫«à“·∫§∑’‡√’¬
°√¥·≈§μ‘§ “¬æ—π∏ÿå LC.13 ¡’√âÕ¬≈–¢Õß§«“¡‡À¡◊Õπ °—∫ Lactobacillus plantarum ‡∑à“°—∫ 99
®÷ß √ÿª«à“·∫§∑’‡√’¬∑’Ë§—¥·¬°‰¥â §◊Õ L. plantarum LC.13 ÷´Ëß¡’§«“¡ “¡“√∂„πº≈‘μ “√μâ“π®ÿ≈™’æ∑’Ë¡’
‡æª‰∑¥å‡ªìπÕß§åª√–°Õ∫∑’Ë¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§·≈–¬◊¥Õ“¬ÿ°“√‡°Á∫
√—°…“¢π¡®’π´÷Ëß‡ªìπ·π«∑“ßÀπ÷Ëß„π°“√æ—≤π“μàÕ¬Õ¥ Ÿà “√°—π‡ ’¬∑“ß™’«¿“æ∑’Ëª≈Õ¥¿—¬μàÕºŸâ∫√‘‚¿§
§” ”§—≠: ·∫§∑’‡√’¬°√¥·≈§μ‘§ ·∫§‡∑Õ√‘‚Õ´‘π ¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“ ¢π¡®’π
1 “¢“«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈∏—≠∫ÿ√’ ®—ßÀ«—¥ª∑ÿ¡∏“π’
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ABSTRACT 
    Some lactic acid bacteria (LAB) can produce bacteriocin, which is a potent inhibitor 
of pathogenic bacteria include of Bacillus cereus TISTR 1449, Staphylococcus aureus TISTR 
746 and Escherichia coli TISTR 527. It is an alternative source that should be used in the field 
of food preservation. In this study, 30 samples of Thai traditional fermented foods can be 
isolated form 157 isolates were selected. The lactic acid bacteria with the best ability to inhibit 
pathogens were selected by agar well diffusion method. The effectiveness of extending shelf-life 
of fresh rice noodles by using 20% ‹cell-free supernatant (CFS). Found, LC.13 lactic acid 
bacteria were able to prolong the retention time of the fresh rice noodles by up to 24 hours 
longer than the control and CFS from other lactic acid bacteria. The 16S rDNA sequence was 
found to be 99% similar to Lactobacillus plantarum. It was concluded that the isolated bacteria 
L. plantarum LC.13 can produce peptide antimicrobial agents. Compositions that have the 
ability to inhibit pathogens, and prolong the storage life of noodles, is one way to develop a 
bio-preservative that is safe for consumers. 
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„π√à“ß°“¬ ‡™àπ √–∫∫∑“ß‡¥‘πÕ“À“√ √–∫∫‰À≈‡«’¬π‚≈À‘μ ·≈–√–∫∫°“√¢—∫∂à“¬¢Õß‡ ’¬ ‡ªìπμâπ [2]
Õ¬à“ß‰√°Áμ“¡æ∫«à“ “√μâ“π®ÿ≈™’æ®“°·∫§∑’‡√’¬°√¥·≈§μ‘§∫“ß “¬æ—π∏ÿå “¡“√∂ª√–¬ÿ°μå„™â‡ªìπ “√μâ“π®ÿ≈™’æ
∑“ß™’«¿“æ„πÕ“À“√∑’Ë¡’§«“¡ª≈Õ¥¿—¬μàÕºŸâ∫√‘‚¿§ ‰¥â·°à ·∫§‡∑Õ√‘‚Õ´‘π ®—¥‡ªìπ “√μâ“π®ÿ≈™’æ∑’Ë “¡“√∂
√—∫ª√–∑“π‰¥â·≈–‰¡à àßº≈‡ ’¬∑“ß¥â“π ÿ¢¿“æ·°àºŸâ∫√‘‚¿§ ‡π◊ËÕß®“°‡ªìπ “√∑’Ë¡’§ÿ≥ ¡∫—μ‘‡ªìπ‚ª√μ’π¢π“¥
‡≈Á°®÷ß “¡“√∂¬àÕ¬ ≈“¬‰¥â„π°√–‡æ“–Õ“À“√·≈–≈”‰ â¢ÕßºŸâ∫√‘‚¿§ ®÷ß®—¥‡ªìπ “√„π°≈ÿà¡¢Õß Generally
recognized as safe (GRAS) [3] ÷´Ëß¡’·∫§∑’‡√’¬∑’Ë¡’§«“¡ “¡“√∂„π°“√º≈‘μ “√·∫§‡∑Õ√‘‚Õ´‘π‰¥â¡’
À≈“¬ “¬æ—π∏ÿå·μà “¬æ—π∏ÿå∑’Ë‰¥â√—∫§«“¡π‘¬¡ §◊Õ ·∫§∑’‡√’¬°√¥·≈§μ‘§ (Lactic acid bacteria; LAB) ´÷Ëß
‡ªìπ·∫§∑’‡√’¬∑’Ë¡’∫∑∫“∑„π°“√À¡—°·≈–°“√∂πÕ¡Õ“À“√∑’Ë¡’√ ‡ª√’È¬«∑’Ë‡°‘¥¢÷Èπ‡Õßμ“¡∏√√¡™“μ‘ [4] ‡™àπ ·Àπ¡











„π°“√«‘®—¬‰¥â∑”°“√§—¥‡≈◊Õ°Õ“À“√À¡—°¥Õßæ◊Èπ‡¡◊Õß¢Õß‰∑¬®”π«π 30 μ—«Õ¬à“ß ∑’Ë “¡“√∂æ∫
‰¥â„π∑âÕß∂‘Ëπ 4 ¿“§ §◊Õ ¿“§‡Àπ◊Õ ¿“§°≈“ß ¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ·≈–¿“§„μâ ‰¥â·°à ·Àπ¡À¡Ÿ ·Àπ¡
ª≈“ ‰μª≈“ º—°‡ ’È¬π¥Õß ª≈“√â“ ·≈–º≈‰¡â¥Õß ®“°π—Èπ∑”°“√‡μ√’¬¡μ—«Õ¬à“ß∑¥ Õ∫ª√‘¡“≥ 25 °√—¡ ‚¥¬
«‘∏’ª≈Õ¥‡™◊ÈÕ ·≈â«‡μ‘¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ MRS broth ª√‘¡“μ√ 225 ¡‘≈≈‘≈‘μ√ μ’∫¥μ—«Õ¬à“ß¥â«¬‡§√◊ËÕß stomacher
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 “√≈–≈“¬ peptone salt solution ·≈â«∑”°“√ªî‡ªμ “√≈–≈“¬ 0.1 ¡‘≈≈‘≈‘μ√ ≈ß∫πº‘«Õ“À“√ MRS agar
∑’Ëº ¡·§≈‡ ’´¬¡§“√å∫Õ‡πμ √âÕ¬≈– 0.3 ·≈â«∑”°“√‡°≈’Ë¬ “√≈–≈“¬„Àâ°√–®“¬∑—Ë«º‘«Àπâ“Õ“À“√ [6] æ—°‰«â
ª√–¡“≥ 5 π“∑’„ÀâÕ“À“√‡≈’È¬ß‡™◊ÈÕ¥Ÿ¥´—∫ “√≈–≈“¬·≈â«‡∑∑—∫Àπâ“¥â«¬Õ“À“√ MRS agar Àπ“ª√–¡“≥
2-3 ¡‘≈≈‘‡¡μ√ √Õ®πÕ“À“√·¢Áßμ—«·≈â«®÷ßπ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 48-72 ™—Ë«‚¡ß
 —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß·≈–°“√‡®√‘≠∑ÿ° 24 ™—Ë«‚¡ß ´÷Ëß‚§‚≈π’∑’ËμâÕß°“√®–μâÕß‡®√‘≠Õ¬Ÿà„μâÕ“À“√∑’Ë‡∑∑—∫ ¡’
‚´π„ √Õ∫‚§‚≈π’  ’¢“«¢ÿàπ À√◊Õ ’‡À≈◊Õß ·≈–π”‚§‚≈π’‡¥’Ë¬«∑’Ëμ√ßμ“¡≈—°…≥–∑’ËμâÕß°“√∑”°“√‡≈’È¬ß∫π
Õ“À“√ MRS agar Õ’°§√—Èß ‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∑’Ë∫√‘ ÿ∑∏‘Ï ·≈â«π”‰ª∑¥ Õ∫ªØ‘°‘√‘¬“∑“ß™’«‡§¡’∫“ßª√–°“√‰¥â·°à
°“√∑¥ Õ∫ªØ‘°‘√‘¬“§–μ“‡≈  [7] ·≈–°“√∑¥ Õ∫ªØ‘°‘√‘¬“ÕÕ°´‘‡¥  [7] ·≈–∑”°“√¬âÕ¡·°√¡‡æ◊ËÕ
 —ß‡°μ≈—°…≥–¢Õß‡´≈≈å‰¥â·°à °“√μ‘¥ ’∑’Ëºπ—ß‡´≈≈å √Ÿª√à“ß·≈–¢π“¥¢Õß‡´≈≈å ‡ªìπμâπ
3. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß·∫§‡∑Õ√‘‚Õ ‘´π®“°·∫§∑’‡√’¬°√¥·≈§μ‘§„π°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§
3.1 °“√‡μ√’¬¡®“π∑¥ Õ∫‚¥¬«‘∏’ Agar well diffusion
π”·∫§∑’‡√’¬°àÕ‚√§‰¥â·°à Bacillus cereus TISTR 1449, Staphylococcus aureus
TISTR 746 ·≈– Escherichia coli TISTR 527 ‡≈’È¬ß„πÕ“À“√ TSB ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡´’¬  ‡¢¬à“∑’Ë 150 √Õ∫μàÕπ“∑’ ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß ‡¡◊ËÕ§√∫°”Àπ¥ π”·∫§∑’‡√’¬
°àÕ‚√§·μà≈–™π‘¥∂à“¬„ à„πÕ“À“√ soft TSA (Agar √âÕ¬≈– 0.75 (w/v)) Õ—μ√“ à«π√âÕ¬≈– 1 (v/v) º ¡
„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ®“°π—Èπ‡∑„ à®“π‡æ“–‡™◊ÈÕ®“π≈– 25 ¡‘≈≈‘≈‘μ√ [8] μ—Èß√Õ„ÀâÕ“À“√·¢Áßμ—«·≈â«®“°π—Èπ
‡®“–√Ÿ«ß°≈¡‡ âπºà“π»Ÿπ¬å°≈“ß 6 ¡‘≈≈‘‡¡μ√ ‡æ◊ËÕ„™â„π¢âÕ 3.3
3.2 °“√‡μ√’¬¡ Cell-free supernatant (CFS) ‡æ◊ËÕ∑¥ Õ∫°“√¬—∫¬—Èß®ÿ≈‘π∑√’¬å°àÕ‚√§∫“ß “¬
æ—π∏ÿå
π”·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥·¬°‰¥â¡“‡≈’È¬ß„πÕ“À“√ MRS broth ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√
®“°π—Èππ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«π”‰ªªíòπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß
(Centrifuge) ∑’Ë·√ß‡À«’Ë¬ß 10,000 g Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’·≈â«·¬° à«π„ ÕÕ°
·≈â«π” à«π„ ‰ª„Àâ§«“¡√âÕπ¥â«¬°“√μâ¡∑’ËÕÿ≥À¿Ÿ¡‘¡“°°«à“ 95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 10 π“∑’ [9]
3.3 °“√∑¥ Õ∫ CFS ‡æ◊ËÕ°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∫“ß “¬æ—π∏ÿå ‚¥¬«‘∏’ Agar well diffusion
ªî‡ªμ CFS 80 ‰¡‚§√≈‘μ√ ≈ß„πÀ≈ÿ¡„π®“π∑¥ Õ∫∑’Ë‡μ√’¬¡‰¥â®“°¢âÕ 3.1 ‚¥¬®–
∑”°“√∑¥ Õ∫°—∫·∫§∑’‡√’¬°àÕ‚√§∑—Èß 3  “¬æ—π∏ÿå ·≈â«®÷ßπ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“
18-24 ™—Ë«‚¡ß ·≈–∑”°“√«—¥‚´π„ √Õ∫À≈ÿ¡∑¥ Õ∫ ‚¥¬∑”°“√«—¥∑—Èß 4 ¥â“π„πÀπà«¬ ¡‘≈≈‘‡¡μ√ ·≈â«
∑”°“√À“§à“‡©≈’Ë¬ ‚¥¬·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥‡≈◊Õ°®–μâÕß¡’‚´π„ √Õ∫À≈ÿ¡∑¥ Õ∫¡“°°«à“ 2 ¡‘≈≈‘‡¡μ√
¢÷Èπ‰ª [10]
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4. °“√∑¥ Õ∫¬◊π¬—π§ÿ≥ ¡∫—μ‘∫“ßª√–°“√¢Õß·∫§‡∑Õ√‘‚Õ´‘π„π CFS ∑’Ëº≈‘μ®“°·∫§∑’‡√’¬°√¥·≈§μ‘§
∑”°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§μ‘§ “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°‰«â„πÕ“À“√ MRS broth ª√‘¡“μ√ 1
¡‘≈≈‘≈‘μ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 24 ± 2 ™—Ë«‚¡ß ·≈â«∂à“¬°≈â“‡™◊ÈÕª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√
≈ß„πÕ“À“√ MRS broth ª√‘¡“μ√ 100 ¡‘≈≈‘≈‘μ√ ·≈–π”‰ª∫à¡‡æ“–„π ¿“«–‡¥‘¡Õ’°§√—Èß μàÕ‰ª∑”°“√·¬°
μ—«‡´≈≈åÕÕ°‚¥¬°“√ªíòπ‡À«’Ë¬ß∑’Ë·√ß‡À«’Ë¬ß 8,000 g Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 15 π“∑’ ∑”°“√
·¬° “√≈–≈“¬ à«π„  (Supernatant) ÕÕ°„ à¿“™π–∑”°“√ª√—∫§à“ pH „ÀâÕ¬Ÿà∑’Ë pH 5.0 ¥â«¬ 1N NaOH
·≈â«°√ÕßÕ’°§√—Èß¥â«¬À—«°√Õß∑’Ë¡’¢π“¥√Ÿæ√ÿπ∑’Ë 0.22 ‰¡‚§√‡¡μ√ [11] ‚¥¬°√Õß„ à¿“™π–∑’Ë¶à“‡™◊ÈÕ·≈â« ®“°
π—Èππ”‰ª∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«‡§¡’∫“ßª√–°“√ ‰¥â·°à
4.1 °“√∑¥ Õ∫§«“¡∑πμàÕÕÿ≥À¿Ÿ¡‘ Ÿß·≈–®ÿ¥‡¬◊Õ°·¢Áß
π” CFS ¡“∑¥ Õ∫°“√∑πμàÕÕÿ≥À¿Ÿ¡‘ Ÿß ‚¥¬„™âÕÿ≥À¿Ÿ¡‘∑’Ë 95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“
0, 10, 15, 20 ·≈– 30 π“∑’μ“¡≈”¥—∫ ·≈–°“√∑¥ Õ∫°“√∑πμàÕ®ÿ¥‡¬◊Õ°·¢Áß∑’Ë 0 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“
0, 1, 3, 5 ·≈– 7 «—π μ“¡≈”¥—∫ ·≈â«π” “√∑’Ëºà“π°“√∑¥ Õ∫„π ¿“«–¥—ß°≈à“« ¡“∑¥ Õ∫°‘®°√√¡°“√
¬—∫¬—Èß®ÿ≈‘π∑√’¬å°àÕ‚√§¥â«¬«‘∏’ Agar well diffusion ·≈â«π”‰ª∫à¡∑’Ë ¿“«–∑’Ë‡À¡“– ¡¢Õß®ÿ≈‘π∑√’¬å‡ªÑ“
À¡“¬·μà≈– “¬æ—π∏ÿå ‡ªìπ‡«≈“ 24 ± 2 ™—Ë«‚¡ß ·≈â««—¥¢π“¥¢Õß‚´π¬—∫¬—Èß°“√‡®√‘≠ [12]
4.2 °“√∑¥ Õ∫°“√‡ ’¬ ¿“æμàÕ Proteolytic enzyme
π” CFS ¡“∫à¡∑’ËÕÿ≥À¿Ÿ¡‘∑’Ë 95 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπμ—Èß‰«â„Àâ
Õÿ≥À¿Ÿ¡‘≈¥≈ß‡∑à“Õÿ≥À¿Ÿ¡‘ÀâÕß ∑”°“√‡μ‘¡‡Õπ‰´¡å Proteinase K „Àâ¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬Õ¬Ÿà∑’Ë 1 ¡‘≈≈‘
°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπ∑”°“√∑¥ Õ∫
°‘®°√√¡°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§¥â«¬«‘∏’ Agar well diffusion ·≈â«π”‰ª∫à¡∑’Ë ¿“«–∑’Ë‡À¡“– ¡¢Õß
®ÿ≈‘π∑√’¬å‡ªÑ“À¡“¬·μà≈– “¬æ—π∏ÿå ‡ªìπ‡«≈“ 24 ± 2 ™—Ë«‚¡ß ·≈â««—¥¢π“¥¢Õß‚´π¬—∫¬—Èß°“√‡®√‘≠ [13]
5. °“√ª√–¬ÿ°μå„™â CFS „π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§„π¢π¡®’π‡ âπ ¥
5.1 °“√‡μ√’¬¡¢π¡®’π‡ âπ ¥
π”·ªÑß¢â“«‡®â“‚¡à¢π¡®’π ”À√—∫∑”‡ âπ ¥®“°‚√ßß“π∑”¢π¡®’π „π®—ßÀ«—¥ππ∑∫ÿ√’ º ¡
πÈ” –Õ“¥·≈–‡°≈◊Õμ“¡Õ—μ√“ à«π ®“°π—Èπ∑”°“√‚√¬‡ âπ∑’ËπÈ”√âÕπÕÿ≥À¿Ÿ¡‘ 85-95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“
ª√–¡“≥ 1-2 π“∑’  —ß‡°μ°“√≈Õ¬¢Õß‡ âπ¢÷Èπ Ÿàº‘«πÈ” ®÷ßμ—°‡ âπ¢π¡®’π∑’Ë‰¥â·™à„ππÈ”‡¬Áπ∑—π∑’ ®“°π—Èππ”‰ª
∑¥ Õ∫„π¢—ÈπμàÕ‰ª
5.2 °“√‡μ√’¬¡°≈â“‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§
π”·∫§∑’‡√’¬°àÕ‚√§‰¥â·°à B. cereus TISTR 1449, S. aureus TISTR 746 ·≈– E.
coli TISTR 527 ‡≈’È¬ß„πÕ“À“√ TSB ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35 Õß»“‡´≈‡ ’´¬  ‡¢¬à“∑’Ë 150
√Õ∫μàÕπ“∑’ ‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß ®“°π—Èπ ¥Ÿ¥·∫§∑’‡√’¬ “¬æ—π∏ÿå≈– 2 ¡‘≈≈‘≈‘μ√ º ¡°—π·≈â«®“°π—Èπ∑”°“√
‡®◊Õ®“ßμ“¡Õ—μ√“ à«π ‚¥¬®–„™âª√‘¡“≥¢Õß‡´≈≈å√«¡ ÿ¥∑â“¬Õ¬Ÿà∑’Ë 101 ‚§‚≈π’μàÕ¡‘≈≈‘≈‘μ√ ‡æ◊ËÕ„™â‡ªìπ°≈â“
‡™◊ÈÕ„π°“√∑¥ Õ∫μàÕ‰ª
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5.3 °“√‡μ√’¬¡ CFS ‡æ◊ËÕ°“√∑¥ Õ∫°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§„π¢π¡®’π‡ âπ ¥
π”·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥‡≈◊Õ°‰«â∂à“¬≈ß„πÕ“À“√ MRS broth ª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√
®“°π—Èππ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈–∂à“¬°≈â“‡™◊ÈÕ∑’Ë‰¥âª√‘¡“μ√ 1 ¡‘≈≈‘≈‘μ√
≈ß„πÕ“À“√ MRS broth ª√‘¡“μ√ 50 ¡‘≈≈‘≈‘μ√ ·≈â«π”‰ª∫à¡∑’Ë ¿“«–‡¥‘¡ ®“°π—Èπ∂à“¬°≈â“‡™◊ÈÕ∑—ÈßÀ¡¥≈ß
„πÕ“À“√ MRS broth ª√‘¡“μ√ 950 ¡‘≈≈‘≈‘μ√ ·≈–∑”°“√∫à¡ ¿“«–‡¥‘¡Õ’°§√—Èß ·≈â«π”‰ªªíòπ‡À«’Ë¬ß¥â«¬
‡§√◊ËÕßªíòπ‡À«’Ë¬ß (Centrifuge) ∑’Ë·√ß‡À«’Ë¬ß 8,000 g Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 15 π“∑’·≈â«
·¬° à«π„ ÕÕ° π” à«π„ ‰ª„Àâ§«“¡√âÕπ¥â«¬°“√μâ¡∑’ËÕÿ≥À¿Ÿ¡‘¡“°°«à“ 95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“
10 π“∑’
5.4 °“√∑¥ Õ∫°“√¬—∫¬—Èß¢Õß CFS μàÕ°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§„π¢π¡®’π‡ âπ ¥
∑”°“√‡®◊Õ®“ß CFS °—∫πÈ”°≈—Ëπ∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«„Àâ¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß CFS ∑’Ë√âÕ¬≈–
0, 20, 40, 60, 80 ·≈– 100 ·≈â«π”‡ âπ¢π¡®’π 200 °√—¡ ∑’Ë‡μ√’¬¡‰«â∑”°“√·™à„π CFS ª√‘¡“μ√ 500
¡‘≈≈‘≈‘μ√ „π√–¥—∫§«“¡‡®◊Õ®“ß∑’Ë·μ°μà“ß°—π ‡ªìπ‡«≈“ 2 π“∑’ ·≈â«∑”°“√≈â“ß¥â«¬πÈ”°≈—Ëπ∑’Ëºà“π°“√¶à“‡™◊ÈÕ
®“°π—Èπ∑”°“√·∫àß„ à®“π‡æ“–‡™◊ÈÕ∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈â«®“π≈– 10 °√—¡ ®“°π—Èπ∑”°“√∂à“¬°≈â“‡™◊ÈÕ·∫§∑’‡√’¬
°àÕ‚√§∑’Ë‡μ√’¬¡‰«â ∂à“¬≈ß„π‡ âπ¢π¡®’πª√‘¡“μ√ 10 ‰¡‚§√≈‘μ√ ®“°π—Èππ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡´’¬ 




‡§√◊ËÕß«—¥ pH √–∫∫Õ—μ‚π¡—μ‘  —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π°“¬¿“æ ·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß·Õ§μ‘«‘μ’
¢ÕßπÈ” (Water activity; Aw) ‚¥¬„™â‡§√◊ËÕß«—¥§à“ Aw √–∫∫Õ—μ‚π¡—μ‘
5.5.2 °“√μ√«®μ‘¥μ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥®ÿ≈‘π∑√’¬å‚¥¬«‘∏’∑“ß®ÿ≈™’««‘∑¬“
°“√μ√«®μ‘¥μ“¡∑“ß¥â“π®ÿ≈™’««‘∑¬“®–¥”‡π‘π°“√μ√«®μ‘¥μ“¡ ª√‘¡“≥®ÿ≈‘π∑√’¬å√«¡
‚¥¬«‘∏’ Total Viable Plate Count (BAM chapter 3) [14] ª√‘¡“≥¢Õß E. coli ‚¥¬«‘∏’∑’Ë¥—¥·ª≈ß®“°
BAM chapter 4 [15] ª√‘¡“≥¢Õß S. aureus ‚¥¬«‘∏’∑’Ë¥—¥·ª≈ß®“° BAM chapter 12 [16] ·≈–ª√‘¡“≥¢Õß
B. cereus ‚¥¬«‘∏’∑’Ë¥—¥·ª≈ß®“° BAM chapter 14 [17] ‚¥¬‡ª≈’Ë¬π·ª≈ß§à“°“√π—∫®”π«π„ÀâÕ¬Ÿà„π√Ÿª¢Õß
log10
6. °“√√–∫ÿ “¬æ—π∏ÿå¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥‡≈◊Õ°‚¥¬«‘∏’∑“ßÕ≥Ÿ™’««‘∑¬“
∑”°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§μ‘§ “¬æ—π∏ÿå∑’Ë§—¥‡≈◊Õ°„πÕ“À“√ MRS broth ª√‘¡“μ√ 1
¡‘≈≈‘≈‘μ√ ®“°π—Èππ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ∑”°“√ªíòπ‡À«’Ë¬ß∑’Ë·√ß
‡À«’Ë¬ß 8,000 xg Õÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’·≈â«·¬° à«π„ ÕÕ° ∑”°“√≈â“ßμ–°Õπ
‡´≈≈å¥â«¬πÈ”°≈—Ëπ∑’Ëºà“π°“√¶à“‡™◊ÈÕ·≈–∑”°“√ªíòπ‡À«’Ë¬ß‡°Á∫μ–°Õπ‡´≈≈å‡æ◊ËÕ∑”°“√ °—¥¥’‡ÕÁπ‡Õ ‚¥¬„™â™ÿ¥
™GF-1 Bacterial DNA extraction kit ®“°π—Èπ∑”°“√«‘‡§√“–Àå≈”¥—∫‡∫ ∫√‘‡«≥ 16S rDNA ∑’Ë∫√‘…—∑
Macrogen ª√–‡∑»‡°“À≈’„μâ ∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈”¥—∫‡∫ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈„π GenBank
¥â«¬‚ª√·°√¡ BLASTn (www.ncbi.nlm.nih.gov)
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º≈°“√∑¥≈Õß
1. °“√§—¥·¬°·≈–°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬º≈‘μ°√¥·≈§μ‘§®“°Õ“À“√À¡—°
®“°°“√§—¥·¬°·∫§∑’‡√’¬°√¥·≈§μ‘§®“°Õ“À“√À¡—° 30 ™π‘¥  “¡“√∂§—¥·¬°‰¥â∑—ÈßÀ¡¥ 157
‰Õ‚´‡≈μ ‚¥¬·∫§∑’‡√’¬°√¥·≈§μ‘§∑—ÈßÀ¡¥¡’ —≥∞“π«‘∑¬“‡ªìπ‡´≈≈å√Ÿª∑àÕπ ‡¡◊ËÕ¬âÕ¡·°√¡®–μ‘¥ ’·°√¡∫«°
·≈–‡°‘¥‚´π„ √Õ∫‚§‚≈π’¿“¬„μâÕ“À“√ MRS agar [18] º≈°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«‡§¡’∫“ßª√–°“√
¢Õß·∫§∑’‡√’¬æ∫«à“ ∑—Èß 157 ‰Õ‚´‡≈μ „Àâº≈°“√∑¥ Õ∫∑—Èß 2 ªØ‘°‘√‘¬“‡ªìπº≈≈∫ §◊Õ ‰¡à‡°‘¥øÕß°ä“´





®“°°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘§∑—Èß 157 ‰Õ‚´‡≈μ „π°“√¬—∫¬—Èß
·∫§∑’‡√’¬°àÕ‚√§ æ∫«à“¡’ 41 ‰Õ‚´‡≈μ ∑’Ë¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§‰¥â∑—Èß 3
 “¬æ—π∏ÿå §‘¥‡ªìπ√âÕ¬≈– 26.11 ®“°®”π«π·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥·¬°‰¥â (μ“√“ß∑’Ë 1)
μ“√“ß∑’Ë 1 §«“¡ “¡“√∂„π°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§‡πà“‡ ’¬‰¥â·°à E. coli, S. aureus ·≈– B. cereus
¢Õß·∫§‡∑Õ√‘‚Õ´‘π®“°·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥·¬°‰¥â®“°Õ“À“√À¡—°¥Õß
√Ÿª·∫∫°“√¬—∫¬—Èß  “¬æ—π∏ÿå∑’Ë¬—∫¬—Èß ®”π«π √âÕ¬≈–®“°·∫§∑’‡√’¬°√¥
(‰Õ‚´‡≈μ) ·≈§μ‘§∑—ÈßÀ¡¥∑’Ë§—¥·¬°
¬—∫¬—Èß°“√‡®√‘≠‰¥â E. coli 7 4.46
 “¬æ—π∏ÿå‡¥’¬« S. aureus 20 12.74
B. cereus 1 0.63
S. aureus ·≈– E. coli 14 8.91
¬—∫¬—Èß°“√‡®√‘≠‰¥â 2  “¬æ—π∏ÿå B. cereus ·≈– E. coli 18 11.46
B. cereus ·≈– S. aureus 11 7.00
¬—∫¬—Èß°“√‡®√‘≠‰¥â 3  “¬æ—π∏ÿå E. coli, S. aureus ·≈– B. cereus 41 16.11
3. °“√¬◊π¬—π§ÿ≥ ¡∫—μ‘∫“ßª√–°“√¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ëº≈‘μ®“°·∫§∑’‡√’¬°√¥·≈§μ‘§√À—  LC.13
®“°°“√§—¥‡≈◊Õ°°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑—Èß 3  “¬æ—π∏ÿå ®÷ß§—¥‡≈◊Õ°·∫§∑’‡√’¬°√¥·≈§μ‘§√À— 
LC.13 ÷´Ëß¡’§«“¡ “¡“√∂¡’‚´π°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑—Èß 3  “¬æ—π∏ÿå‰¥â°«â“ß∑’Ë ÿ¥ ®÷ß∑”°“√∑¥ Õ∫
§ÿ≥ ¡∫—μ‘∫“ßª√–°“√´÷Ëß‰¥â·°à °“√∑πμàÕÕÿ≥À¿Ÿ¡‘ Ÿß ≥ ∑’ËÕÿ≥À¿Ÿ¡‘ 95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ Ÿß ÿ¥ 30
π“∑’ ·≈–°“√∑πμàÕÕÿ≥À¿Ÿ¡‘∑’Ë®ÿ¥‡¬◊Õ°·¢Áß ‡ªìπ√–¬–‡«≈“ Ÿß ÿ¥∑’Ë 7 «—π æ∫«à“°‘®°√√¡°“√¬—∫¬—Èß¢Õß CFS
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¬—ß§ß¡’°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∑’Ë„™â„π°“√∑¥ Õ∫Õ¬à“ß‡ÀÁπ‰¥â™—¥ ‚¥¬‡¡◊ËÕ∑”°“√«—¥√—»¡’°“√¬—∫¬—Èß°Á¬—ßæ∫
«à“‰¡à¡’§«“¡·μ°μà“ß°—∫™ÿ¥§«∫§ÿ¡„π™à«ß‡«≈“∑’Ë 0 ¢Õß°“√∑¥≈Õß„π√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ∑“ß ∂‘μ‘∑’Ë√âÕ¬≈– 95
·μà‡¡◊ËÕ∑”°“√∑¥ Õ∫°—∫‡Õπ‰´¡å∑’Ë¡’§ÿ≥ ¡∫—μ‘°“√¬àÕ¬‚ª√μ’π ´ ÷Ëß„π°“√∑¥≈Õß„™â‡Õπ‰´¡å Proteinase K ·≈â«
π”¡“∑¥ Õ∫°‘®°√√¡°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§ æ∫«à“°‘®°√√¡°“√¬—∫¬—Èß¡’§à“§«“¡·μ°μà“ß°—πÕ¬à“ß‡ÀÁπ‰¥â
™—¥®“°°“√«—¥¢π“¥√—»¡’°“√¬—∫¬—Èß
√Ÿª∑’Ë 1 °“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß¥â“π‡æª‰∑¥å ‚¥¬‡μ‘¡‡Õπ‰´¡å proteinase K ∑’Ë§«“¡‡¢â¡¢âπ 1 ¡‘≈≈‘°√—¡
μàÕ¡‘≈≈‘≈‘μ√ (A) ·∫∫‡μ‘¡ proteinase K (P+) ·≈–‰¡à‡μ‘¡ proteinase K (P-) ·∫§∑’‡√’¬
Lactobacillus lactis TISTR 1401 ‡ªìπ “¬æ—π∏ÿå∑’Ë„™â‡ªìπ “¬æ—π∏ÿå positive „π°“√∑¥≈Õß (POS)
·≈–§ÿ≥ ¡∫—μ‘°“√∑πμàÕÕÿ≥À¿Ÿ¡‘ (B) ∑’Ë 95 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 15, 20, 25 ·≈– 30 π“∑’
·≈–∑’Ë 0 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 7 «—π
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4. º≈¢Õß·∫§‡∑Õ√‘‚Õ´‘π¢Õß·∫§∑’‡√’¬º≈‘μ°√¥·≈§μ‘§„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“¢π¡®’π
‡¡◊ËÕ∑”°“√∑¥≈Õß„π°√–∫«π°“√º≈‘μ¢π¡®’π‡ âπ ¥·≈–‡°Á∫μ—«Õ¬à“ßÕ“À“√‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß
‚¥¬®–¡’°“√‡ª≈’Ë¬πª√‘¡“≥·∫§∑’‡√’¬®“°Àπà«¬ cfu/g. „Àâ‡ªìπ Log10
A = log B
A = º≈≈—æ∏å∑’Ë®–„™â„π°“√ √â“ß°√“ø®”π«π
B = ª√‘¡“≥·∫§∑’‡√’¬°àÕ‚√§„πÀπà«¬ cfu/g.
√Ÿª∑’Ë 2 °“√‡æ‘Ë¡®”π«π¢Õß·∫§∑’‡√’¬°àÕ‚√§™π‘¥μà“ßÊ ‚¥¬‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß Blank (MRS broth pH
5.5) (■), Positive (CFS ®“° Lc. lactis TISTR 1401) (ë) ·≈– CFS ∑’Ëº≈‘μ®“°·∫§∑’‡√’¬
°√¥·≈§μ‘§√À—  LC.13 (▲) ‚¥¬‡ªìπ°“√∑¥ Õ∫À“ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥‚¥¬«‘∏’ Total plate
count (A), ∑¥ Õ∫°—∫ B. cereus (B), ∑¥ Õ∫°—∫ S. aureus (C) ·≈– ∑¥ Õ∫°—∫ E. coli (D)
√–¬–‡«≈“ 72 ™—Ë«‚¡ß¢Õß°“√∑¥≈Õß
CFS ∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 20 ¢Õß·∫§∑’‡√’¬º≈‘μ°√¥·≈§μ‘§®“°™ÿ¥∑¥ Õ∫ LC.13 ¡’§«“¡
 “¡“√∂„π°“√¬◊¥Õ“¬ÿ¢Õß¢π¡®’π‡ âπ ¥„π°“√∑¥≈Õßπ’È„π‡™‘ß∑“ß™’«¿“æ‚¥¬¡’°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß
·∫§∑’‡√’¬°àÕ‚√§ ´÷Ëß “¡“√∂¬◊¥√–¬–‡«≈“°“√‡πà“‡ ’¬‰ª‰¥â™ÿ¥ Blank ·≈–™ÿ¥ Positive ¡“°°«à“ 24 ™—Ë«‚¡ß
´÷Ëß®–‡πà“‡ ’¬À≈—ß®“°™—Ë«‚¡ß∑’Ë 48 ¢Õß°“√∑¥ Õ∫ ´÷Ëßμ≈Õ¥™à«ß√–¬–‡«≈“°“√∑¥≈Õß‰¡àæ∫°“√‡®√‘≠¢Õß
S. aureus ·≈– E. coli ·μà„π∑“ß°≈—∫°—πæ∫ª√‘¡“≥¢Õß B. cereus ∑’Ë‡æ‘Ë¡¢÷Èπμ≈Õ¥∑ÿ°™à«ß‡«≈“„π°“√
∑¥ Õ∫®π°√–∑—Ëß∂÷ß™—Ë«‚¡ß∑’Ë 48 °“√‡æ‘Ë¡®”π«π¢Õß B. cereus ‡¢â“ Ÿà™à«ß stationary phase (√Ÿª∑’Ë 2)
°“√‡ª≈’Ë¬π¢Õß§à“ pH ¢Õßμ—«Õ¬à“ß‡ âπ¢π¡®’π®–‡√‘Ë¡¡’°“√‡ª≈’Ë¬π·ª≈ß‰ªμ≈Õ¥™à«ß°“√∑¥ Õ∫
‚¥¬™ÿ¥ Blank ‡¡◊ËÕ§à“ pH Õ¬Ÿà∑’Ë 7.13 ®–‡√‘Ë¡ —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–‡√‘Ë¡ —ß‡°μ‡ÀÁπ°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§∫πμ—«Õ¬à“ß¢π¡®’π ·μà„π™ÿ¥ POS ·≈– LC.13 ¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª„π™à«ß„°≈â
§à“‡ªìπ°≈“ß¡“° ‚¥¬„π™—Ë«‚¡ß∑’Ë 72 ¢Õß°“√∑¥≈Õß ‡√‘Ë¡¡’°“√ —ß‡°μ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ„π∫“ß à«π
(√Ÿª∑’Ë 3) ´÷Ëß®– —ß‡°μ‰¥â«à“°“√‡ª≈’Ë¬π·ª≈ßπ’È®– Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß™’«¿“æ ÷´Ëß°“√‡æ‘Ë¡
®”π«π¢Õß®ÿ≈‘π∑√’¬å·≈–°“√≈¥≈ß¢Õß·∫§∑’‡√’¬„π·μà≈–™à«ßπ—Èπ¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ·≈–§à“
Aw (μ“√“ß∑’Ë 2)
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μ“√“ß∑’Ë 2 °“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ pH ·≈–§à“ Aw ¢Õß¢π¡®’π‡ âπ ¥∑—Èß 3 ™ÿ¥°“√∑¥≈Õß (Blank POS
·≈– LC.13) „π™à«ß°“√∑¥≈Õß‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß
™à«ß‡«≈“ Blank POS Lc.13
(™—Ë«‚¡ß¢Õß°“√∑¥≈Õß) §à“ pH §à“ Aw §à“ pH §à“ Aw §à“ pH §à“ Aw
0 6.56 0.969 6.42 0.956 6.45 0.955
6 6.66 0.963 6.58 0.960 6.42 0.958
12 6.80 0.971 6.62 0.958 6.50 0.962
18 6.91 0.966 6.65 0.961 6.54 0.955
24 7.13 0.985 6.53 0.958 6.58 0.968
30 7.26 0.979 6.65 0.966 6.65 0.964
36 7.35 0.977 6.69 0.965 6.71 0.968
42 8.06 0.978 6.78 0.960 6.75 0.969
48 8.52 0.986 6.92 0.963 6.66 0.970
54 8.34 0.980 6.78 0.966 6.95 0.968
60 8.65 0.978 6.86 0.968 6.85 0.975
66 8.54 0.987 7.01 0.970 7.05 0.973
72 8.34 0.983 7.12 0.972 6.96 0.970
√Ÿª∑’Ë 3 ≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß¿“¬πÕ°¢Õß¢π¡®’π‡ âπ ¥∑’Ëºà“π°“√·™à CFS „π™—Ë«‚¡ß∑’Ë 0 ¢Õß°“√∑¥≈Õß
(A) ·≈–™—Ë«‚¡ß∑’Ë 72 ¢Õß°“√∑¥≈Õß (B) ´÷Ëßª√–°Õ∫¥â«¬ Blank (MRS broth pH 5.5), POS
(CFS ®“° L. lactis TISTR 1401) ·≈– CFS ∑’Ëº≈‘μ®“°·∫§∑’‡√’¬°√¥·≈§μ‘§√À—  LC.13
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5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈≈”¥—∫‡∫ ∑’Ë∫√‘‡«≥ 16S rDNA ¢Õß·∫§∑’‡√’¬°√¥·≈§μ‘§√À—  LC.13
‡¡◊ËÕ∑”°“√π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√«‘‡§√“–Àå≈”¥—∫‡∫ ∑’Ë∫√‘‡«≥ 16S rDNA ¥â«¬‚ª√·°√¡ BLASTn
´÷Ëß‡ª√’¬∫‡∑’¬∫°—∫∞“π¢âÕ¡Ÿ≈¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥å®“° GenBank æ∫«à“¡’§«“¡„°≈â‡§’¬ß∑“ß≈”¥—∫‡∫ °—∫
Lactobacillus plantarum ‡∑à“°—∫√âÕ¬≈– 99 ¥—ßπ—Èπ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â Ÿß«à“·∫§∑’‡√’¬°√¥·≈§μ‘§∑’Ë§—¥
‡≈◊Õ°√À—  LC.13 §◊Õ “¬æ—π∏ÿå L. plantarum ‚¥¬ Liu ·≈–§≥– [11] ‰¥â§—¥·¬°·∫§∑’‡√’¬°√¥·≈§μ‘§
®“°‚¬‡°‘√åμ®“°ª√–‡∑»∏‘‡∫μ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬°àÕ‚√§‰¥â·°à S. aureus Pseudomonas
aeruginosa Listeria monocytogenes ·≈– Salmonella Typhimurium º≈‘μ·∫§‡∑Õ√‘‚Õ´‘π Plantaricin
Q7 ·≈– Zhu ·≈–§≥– [8] §—¥·¬° L. plantarum ®“°π¡ ÷´Ëßº≈‘μ plantaricin ZJ008 ‚¥¬ “¡“√∂








LC.13 º≈‘μ¢÷Èπ æ∫«à“ “¡“√∂∑πμàÕ ¿“«–Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß·≈–∑’Ë®ÿ¥‡¬◊Õ°·¢Áß ·≈–‡ ’¬ ¡∫—μ‘°“√μâ“π®ÿ≈™’æ
‰ªÀ≈—ß®“°∂Ÿ°¬àÕ¬¥â«¬‡Õπ‰´¡å¬àÕ¬‚ª√μ’π ´÷Ëßμ√ß°—∫§ÿ≥ ¡∫—μ‘„π¥â“π‚§√ß √â“ß¢Õß·∫§‡∑Õ√‘‚Õ´‘π∑’Ë‡ªìπ
‚æ≈’‡æª‰∑¥å∑’Ë¡’§«“¡´—∫´âÕπ∑”„Àâ∑πμàÕÕÿ≥À¿Ÿ¡‘„π¥—ß°≈à“«·≈–¬—ß¡’ ¡∫—μ‘„π°“√‡ªìπ‡æª‰∑¥å [21] ¥—ßπ—Èπ
CFS ∑’Ë‰¥â®“°°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬°√¥·≈§μ‘§¡’·∫§‡∑Õ√‘‚Õ ‘´π∑’Ë¡’ ¡∫—μ‘‡ªìπ “√¬—∫¬—Èß®ÿ≈‘π∑√’¬å [22]
·≈–‡¡◊ËÕ∑”°“√π” CFS ∑’Ë‰¥â®“° “¬æ—π∏ÿå∑’Ë‰¥â§—¥‡≈◊Õ°‰«â‰ª∑”°“√∑¥ Õ∫°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß®ÿ≈‘π∑√’¬å
„π¢π¡®’π‡ âπ ¥∑’Ë‰¥â∑”°“√®—¥‡μ√’¬¡·≈–¡’°“√μ√«®μ‘¥μ“¡º≈ ®÷ß √ÿª‰¥â«à“®ÿ≈‘π∑√’¬å°àÕ‚√§„π¢π¡®’π‡ âπ
 ¥‡√‘Ë¡‡®√‘≠ Ÿà™à«ß log phase „π™—Ë«‚¡ß∑’Ë 12 ¢Õß°“√∑¥≈Õß·≈–‡√‘Ë¡‡¢â“ Ÿß™à«ß stationary phase „π™—Ë«‚¡ß∑’Ë
36 ¢Õß°“√∑¥≈Õß´÷Ëß¡’§«“¡ Õ¥§≈âÕß°—∫≈—°…≥–∑“ß°“¬¿“æ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª ´÷Ëß¡’§«“¡
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Griffiths and Schraft (2017) [23] ‚¥¬°“√‡πà“‡ ’¬¢Õß¢π¡®’π§◊Õ°“√∑’Ë¡’
·∫§∑’‡√’¬√«¡¡“°°«à“ 106 cfu/g ÷´Ëß¢π¡®’π‡ªìπÕ“À“√®”æ«°∑’Ë¡’·ªÑß‡ªìπ à«πª√–°Õ∫À≈—° ®÷ß¡’®ÿ≈‘π∑√’¬å
∑’Ë àßº≈μàÕ°“√‡πà“‡ ’¬À√◊Õ°“√‡ª≈’Ë¬π·ª≈ß∑“ß≈—°…≥–∑“ß°“¬¿“æÀ≈—°§◊Õ B. cereus ·≈–‡π◊ËÕß®“° B.
cereus ¡’°≈‰°°“√Õ¬Ÿà√Õ¥‚¥¬°“√Õ¬Ÿà„π√Ÿª¢Õß‡Õπ‚¥ ªÕ√å ´÷Ëß∑”„Àâ “√μâ“π®ÿ≈™’æ∑’Ë¡’‡æª‰∑¥å‡ªìπÕß§å
ª√–°Õ∫‰¡à “¡“√∂‡¢â“®—∫°—∫ à«π¢Õß™—Èπºπ—ß¢Õß‡Õπ‚¥ ªÕ√å‰¥â ‡π◊ËÕß®“°‰¡à¡’‚ª√μ’πμ—«√—∫∑’Ë®”‡æ“–μàÕ
·∫§‡∑Õ√‘‚Õ ‘´π [24] ®“°°“√«‘®—¬„π§√—Èßπ’È “¡“√∂· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ “¡“√∂¢Õß “√μâ“π®ÿ≈™’æ∑’Ë¡’‡æ
ª‰∑¥å‡ªìπÕß§åª√–°Õ∫„π°“√¬—∫¬—Èß·∫§∑’‡√’¬°àÕ‚√§∫“ß “¬æ—π∏ÿå‰¥â ´÷ËßÕ“®π”‡ªìπ·π«∑“ß„π°“√»÷°…“«‘®—¬
·≈–æ—≤π“„π·ßà¡ÿ¡¢Õß°“√‡æ‘Ë¡Õ—μ√“°“√º≈‘μ °“√‡æ‘Ë¡§«“¡∫√‘ ÿ∑∏‘Ï °“√∑”„ÀâÕ¬Ÿà„π√Ÿª·∫∫æ√âÕ¡„™âμàÕ‰ª ‡æ◊ËÕ
„Àâ‡ªìπª√–‚¬™πå·°à∑“ß¥â“πÕÿμ “À°√√¡Õ“À“√¢π“¥‡≈Á°‡æ◊ËÕ‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬„πÕ“À“√‰¥â
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